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IS: 3233 -1965

Indzan Standard
OSSARY OF TERh4S FOR SAFETY AND RELIEF VAL%rES AND THEIR PARTS
0. FOREWORD

0.1 This Indian Standard was adopted by the Indian. Standards Institution on 22 June 1965, after the draft finalized by the Chemical Engineering Sectional Committee had been approved by the Mechanical Engineering Division Council., 0.2 Safety valves and relief valves are common equipment with most pressure plants and are used to ensure that the safe working pressure in the plant is not exceeded. 0.3 This glossary has been prepared for the guidance of the manufacturers and the users to assist them in the correct interpretation of the common terms used in safety valve and relief valve industry. 9.4 -4 three digit number has been assigned to each term in this glossary. The first digit represents the number of the section under which the term comes and the last two digits represent the serial number of the term. 0.5. Figures are given after the definitions ( see P 18-23 ) solely for the purpose of identifying the various parts of the different types of valves indicated and it, is not the intention that any feature or component shown in any one illustration should be confined to the particular type of valve. `The names of parts are given in the Key to Fig. I to 5 ( see P 24 and 25 ) which show the reference number used in the figures. 0.6 An alphabetical index has been provided for easy location each entry of which consists of a term and its corresponding nu.mber (see 0.4). of terms, reference

&7 In preparation ot this standard considerable assistance has been derived !rcm B.S. 2591: P::rt 2: 1956 ' Glossary for valves and valve parts (for fluids), safety valves and relief -xalves ' issued by the British Standa& Hristitrsl.ion.

I.+1 This standard defines the types of, and the parts for, safety valves and relief valves. 3

IS : 3233 - 1965 A TERMINOLOGY SECTION ?ef
NO.

I: SAFETY

VALVES
DejGtion

1 elm Safety Valve

101

A valve which automatically discharges fluid to atmosphere or into another closed system so as to prevent a pre-determined safe pressure being exceeded in the system from where the fluid is discharged.

TYPE OF SAFETY VALVE

102

Ordinary

Safety

Valve

A valve in which the valve head lifts automatically at least D/24, where D = bore of valve seat. These valves may be:

a) Direct S@kg

Loaded

In which the load is applied directly to the valve head by a compression spring. In which the load is applied directly to the valve head by a weight. In which the load is applied to the valve head by a spring acting through a lever and fulcrum. In which the load is applied to the valve head by a weight acting through a lever and fulcrum. In which the load is applied to two coupled valve heads by a tension spring. A safety valve in which the valve head lifts automatically at least D/12, where D = bore of valve seat. 4

b) Direct Weight Loaded
c) Lever and Sfwing Loaded

d) Lever und Weight Loaded

e) ' Ramsbottom ' Valve

103

High

Lift Safety

Valve
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NO. 104 Full Lift Safety Valve A safety valve in which the vah c head lifts automatically A distance giving, when the valve head IS fully lifted, a discharge area round the edge of the valve seat equal to the area through the seat orifice after deducting the area of guides or other obstructions. A safety valve having a ` full bore ' property ensuring maximum discharge capacity with the additional feature of relay operation of the safety valve by initial release of associated pilot or control valve. A safety valve in which the pressure load is applied by a torsion bar spring. A safety valve in which electric power is used to case the safety valve or its associated pilot (or control) valve or both.

W

T8YWi

Dejnition

105

Pilot-Operated Valve

Safety

106

Torsion Valve

Bar

Safety

107

Electrically-Assisted Safety Valve

DIRECT SPRING LOADED SAFETY VALVE (See Fig. 1, IA and IB on P 18 and 19) 108 Body a) Body End Port b) Body End (Inlef) The main part of the valve in which the flow of fluid is controlled. The inlet or outlet opening at the end .of the salve body. That part of the body which connects the \-alve to the source of pressure. That part of the body which connects the valve to the exhaust pipe. The flange on th, body of 3 valve with an enclosed sprmg (Erg. 1) to which the spring pipe is connel;ted. 5

c) Rod?, End (Ouflrt)

d) Body S/wing Pipe Flange
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Term Dejinition

No. e) Body Eltd Neck (Inlet)

That part of the body end (inlet) and the main portion of the body. That part of the body between the body end (outlet) and the main port ion of the body. That part of the body of a valve with an enclosed spring (Fig. 1) between the body/spring pipe flange and the main portion of the body. A machined seat with which the valve head face makes contact when the valve is closed. When the body seat is formed in the bodv, a valve is described as havmg an ' integral seat `. When the body seat is formed on the body seat ring, a valve is described as having a ` renewable seat `. A boss formed on the exterior of the body to provide sufficient metal to permit a tapped connection to drain the outlet side of the valve body.

f) Body End Neck (Outlet)

g) Body/.S@ing

Pipe

Neck

h) Body Seat

j)

Drain

Boss

kj Body/Cover

Flange

The flange on the body of a valve with an open spring (Fig. lB), to which the cover is connected. That part of the body of a valve with an open spring (Fig. lB), between the body/cover flange and the main portion of the body. Those parts which are associated, but not integral with the body. That part, separate from and secured in the body on which the body seat is machined. The component which locks the body seat ring in position. 6

m) BodyylCover Neck

109

Body

Components

a) Body Seat Ring

b) Seat Retaining

Ring
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W

Term c) Seat Retaining Ring Fastening

Definition

No. The stud and nut, or set screw, which secures the retaining ring to the body. That part of the valve, attached to the body which encloses the loading spring. The flange of the spring pipe to which the body is connected. The flange on the spring pipe to which the cover is connected. Those parts which are associated, but not integral with the spring pipe. A bush in the spring pipe to guide the spindle. Comprises bolts, stud bolts, studs, set screws and nuts used for the body/spring pipe connection and spring pipe/cover connection. That component through which the spring load is transmitted to the valve head. The loading medium of the valve. A plate fitted at each end of the spring. The component which retains the spring in the body. i) Valve with enclosed spying (Fig. 1) - The component which covers the top of the spring pipe and houses the load adjusting components. ii) Valve with open spring (Fig. 1B) -The component which closes the body aperture through which access is obtained to the internal parts of the valve and which houses the cover bush.

110

Spring

Pipe

a) Spring Pipe/Body Flange b) Spring Pipe/Cover Flange 111 Spring Pipe Components

a) Spring b) S+ring

Pipe Bush Pipe Bolting

112

Spindle

113

Spring a) Spring Plate b) Spring Retainer

114

Cover
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Dejnitiow

wifh enclosed spring (Fig. 1) - An internally threaded bush in the cover with which the adjusting screw engages. ii) Valve with ot)rn spring (Fig. 1B) -A bush in the cover to guide the spindle.

i) V/ah

i) Valve with enclosed spriq (Fig. 1) - The flange on the cover to which the Spring pipe/cover flange is connected. ii) Valve with o@m sjviq (Fig. 1B) -The flange on the cover to which the body/cover flange is connected.
c) Cozer Bolting

Comprises bolts, stud bolts, studs, set screws and nuts used for the body/cover connection. The component on the spring by whiclr the load is adjusted.

115 116

,4djusting Ferrule

Screw

A ring, which may be in two halves, inserted between the adjusting screw and the cover to prevent overloading. Lever Housing Cap A lever by which the valve head may be manually eased off its seat. A cap which houses the top of the spindle and the adjusting screw. A cotter which passes through the housing cap and the spindle and which may be pad-locked in position. The closing component of the valve on which the valve head face is formed. A machined face which makes contact with the bode seat when the valve is closed. _ 8

11:

Easing Spindle

118

Cal, Cotter

119

Valve

Head

a) T';llle Head Face
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W
AVO.

Term

Dejinition

b) Valve Head Pin c) Valve Head Guide Wings

The component which connects the valve head to the spindle. That part of the valve head which, when in the form of wings, guides the valve head to the body seat. The part connected to the cover by pillars and in which the adjusting screw engages. Distance pieces connecting the bridge to the cover. Nuts used to secure the bridge to the pillars.

120

Bridge

`a) Pillars b) Pillar Nuts

DIRECT WEIGHT LCMDED SAFETY VALVE (See Fig. 2 on P 20)

121

Body a) Body End Port

b) Body End (Inlet)

c) Body End Neck

d) Body Seat

The main part of the valve in which the flow of fluid is controlled. The inlet opening at the end of the valve body. That part of the body which connects the valve to the source of pressure. That part of the body between the bodv end (inlet 1 and the main por6on of the body. A -machined seat with which the valve head face makes contact when the valve is closed. When the body seat is formed in the body, a valve is described as having an ' integral seat `. When the `body seat is formed on the body seat ring a valve is described as having a ` renewable seat `. Those parts which are associated, but not integral with the body. That part, separate from and secured in the body, on which the body seat is machined. 9

122

Body

Components

a) Body Seat Ring
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w No.

Term

Dejktion

b) Seat Retaining c) Seat Retaining Fastening d) Stop S&d 123

Ring Ring

The component which locks body seat ring in position.

the

Stud and nut, or set screw, which secures the retaining ring to the body. The component which restricts travel of the cover. the

Cover

That component to which the valve head and weight casing are secured, thus transmitting the load to the valve head. The flange on the cover the weight casing/cover connected. The component securing head to the cover. to which flange is the valve

a) Cover Flange

b) Cap Ntit 124 Weight Casing

That component, attached to the cover, which forms part of the load and carries the loading weights. Comprixs bolts and nuts used cover/weight casing the for connection. The flange to which connected. The loading on the weight casing the cover flange is

a) Weight Casing Bolting

b) Weight Casing/Cover Flange 125 126 Weights Dishplate

medium

of the valve. the of

The receptacle attached to valve body for the connection condensate.

127

Valve

Head

The closing component of the valve on which the valve head face is formed. A machined face which makes contact with the body seat when the valve is closed. 10

Valve Heud Face
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LEVER AND WEIGHT LOADED SAFETY VALVE

(See Fig. 128 Body a) Body End Port b) Body End (Inlet)

3 on P 21) The main part of the valve in which the flow of fluid is controlled. The inlet or outlet opening at the `end of the valve body. That part of the body which connects the valve to the source of pressure. That part of the body which connects the valve to the exhaust pipe. The flange on the body to which the cover is connected. That part of the body between the body end (inlet) and the main portion of the body. That part of the body between the body end (outlet) and the main portron of the body. That part of the body between the body/cover flange and the main portion of the body. A machined seat with which the valve head face makes contact when the valve is closed. When the body seat is formed in the body, a valve is described as having an ` integral seat `. When the body seat is formed on the body seat ring, a valve is described as having a ` renewable seat `. A boss formed on the exterior of the body to provide sufficient metal to permit a tapped connection to drain the outlet side of the valve body. Those parts which are associated, but not integral with the body. That part, separate from and secured in the body, on which the body seat is machined.

c) Body End (Outlet) d) Body/Cover Flange

e) Body End Neck (Inlet)

I) Body End Neck (Outlet)

g) Body/Cover

Neck

h) Body Seat

j) Drain Boss

129

Body

Components

Body Seat Ring
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Ref
!vo.

Term

Definition

130

Cover

C`over Flange

j

`1`hat part \\hic~lr clot the body ;iprrt iIT<` rimlgh \vliic.h access 1s oi~t.~h~tl t0 thv iuterrral parts of the V31?T. I`hc flange whiclr connects the cover to the hod!./cover flange. Those parts which are associnte(l, but not integral, jvith the coler. A bush in the cover to guide the spindle. Comprises bolts, stud bolts, studs, set -screws and nuts used for the bodyjcover connection. That component through the load is transmitted valve head. The component attached spindle which keeps the in position relative to the which to the to the spindle lever.

131

Cover

Components

a) Cover Bush b) Cover Bolting

132

Spindle

Spindlc,lLever

Link

133 134

Loading Fulcrum, a) Fulcrum b) Fulcrum
Nut

Lever Fork
Pin Fork Locking

That component which transmits the load to the spindle. The component which carries the fulcrum pin. The pin about which the lever moves. The nut which locks the fulcrum fork in position. The loading medium of the valve.

135 136

Cheese

Weight Weight

Balance

The weight which balances all the moving components, excluding the cheese weight. The closing component of the valve on which the valve head face is formed. A machined face which makes contact with the body seat when the valve is closed. 12

137

Valve

Head

a) Valve Head Face

IS: 3233 - 1965 w No. Ttmu
b) Valve Head Pin c) Valve Head G&e
Wings De&&ion

The component which connects valve head to the spindle.

the

That part of the valve head which, when in the form of wings, guides the valve head to the body seat.

LEVER AND SPRING LOADED SAFETY VALVE (See Fig. 4 on P 22)

138

Body a) Uody End Port b) Body Etzd (Inlet)

The main part of the valve in which the flow of fluid is controlled. The inlet or outlet opening end of the valve bodl at the

That part of the body which connects the valve to the source of pressure. That part of the body which connects the valve to the exhaust pipe. The flange on the body to which the cover is connected. That part of the body between the bodv end (inlet) and the main portion of the body. That part of the body between the bodv end (outlet) and the main portion of the body. That part of the body between the body/cover flange and the main portion of the body. A machined seat with which the valve head face makes contact when the valve is closed. When the body seat is formed in the bodv, a valve is described as having an ` integral seat `. When the body is formed on the body seat ring, a valve is described as having a ' renewable seat `. 13

c) Body

End

(Outlet)

d) BodTlCover
e) Body End

Flange Neck (Inter)

f) Body End

Neck

(Ouf'et)

g) Body/Cover

Neck

h) Body Seat
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w No.
j)

Term
Drain Boss

Dejnition
A boss formed on the exterior of the body to provide sufficient metal to permit a tapped connection to drain the outlet side of the valve body. Those parts which are associated, but not integral, with the body. That part, separate from and secured in the body, on which the body seat is machined. Stud and nut, or set screw, which secures the body seat ring to the body. That part which closes the body aperture through which access is obtained to the internal parts of the valve. The flange whichconnects the cover to the body/cover flange. Those parts which are associated, but not integral, with the cover. A bush in the cover to guide the spindle. Comprises bolts, stud bolts, studs, set screws and nuts used for the body/cover connection. That component through which the load is transmitted to the valve head.

139

Body

Components

a) Body Seat Ring

b) Body Seat Ring Fastening 140 Cover

Cover Flange

141

Cover Components
a) Cover Bush b) Cover Bolting

142

Spindle

143

Loading Lever

and

Easing

The lever to which the spring is attached by means of which the load is applied to the valve head and by which the valve head may be manually eased off its seat. The component which carries the fulcrum pin. The pin about which the lever

144

Fulcrum

Fork

Fulcrum Pin
14

moves.
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W

Term

DejEnition

NO. 145

Lever Limiting Spring Loading Ferrule

Guide Bolt

The guide in which the lever works and which limits its travel. The bolt which attaches to the body. the spring

146 147

The ring inserted between the collar of the spring loading bolt and the body to prevent overldading. The loading Comprises medium nut, pins, of the valve. and washers.

148

Spring
a) Spring Retaining Components b) Spring Bracket

A bracket on the valve body forming a support for the spring. The closing component of the valve on which the valve head face is formed. A machine face which makes contact with the body seat when the valve is closed. The component which connects valve head to the spindle. the

149

Valve Head

a) Valve Head Face

b) Valve Head Pin c) Valve Head Guide Wings

That part of the valve head which, when in the form of wings, guides the valve head to the body seat.

RAMSBOTTOMTYPE SAFETY VALVE (See Fig. 5 on P 23)

150

MY

The rn@

part of the valve in which the flow of &Cd is controlled. ning at the end of tlu Y* part of tha body wlddl J
to the source

a) S&y E9td Port b) My EH& (Iti)

Tc$$et That

o

connects the valve of pressure. 15

IS : 3233 - 1965 Tern x c) Body End (Ozrtlet)
Those parts of the body. to whit the body seat rings are secure or on which the body seats ar formed. That part of the body between th body end (inlet) and the mai portion of the body. A machined seat with which tl, valve head face makes contac when the valve is closed. Whe the body seat is formed in tk bodv, a \ralvc is described c hav&g an ` integral seat `. Whe the body seat is formed on th body seat ring, a valve is dewrihe as having a ` renevrable seat `. Those parts which are associate1 but not integral, with the hod! That part, separate from an secured in the body, on which t1 body seat is machined. The loading Comprises medium nut, of the valv washer the sprir pins and

Dejnition

d) Body End Neck

e) Body Seat

151

Body

Components

Body Seat Ring

152

Spring Spring Retaining Components Spring Ferrule Loading Bolt

153 154

The bolt which attaches to the body.

The ring inserted between tt collar of the loading bolt and tl body to prevent overloading.

155

Limiting

Link

The component attached to tl spring loading bolt and to tl loading and easing lever to lim the travel of the latter.

156

Loading Lever

and

Easing

The lever to which the spring attach-d by means of which tl load is applied to the valve he: and by which the valve head ma be manually eased off its seat.

16

IS: 3233 - 1965

RCf
No. 157

Term Valve Head

Dejnition

a) Valve Head Face

h) V&e

Head Guide Win.gs

The closing componen't of the valve on which the valve head face is formed. A machined face which makes contact with the body seat &hen the valve is closed. That part of the valve head which, when in the form of wings, guides the valve head to the body seat.

SECTION 201 Relief Valve

2: RELIEF VALVES A valve which automatically discharges fluid to relie1.e pressure. It is generally related to pipeline applications and non-compressible fluids. Immediate full flow discharge is not needed since a small flow reduces pressure.

XOTE-Since the basic parts of relief valves are the same as those of ordinary safety valves, a srparate glossary is not necessary and reference should, therefore, be made to Section 1 of this standard for these parts.

17
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FIG.

1

DIRECT

SPRING

LOADED,

WITH EASING LEVER, ORDINARY 18

SAFETY

VALVS
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FIG. 2

DIRECT

WEIGHT

LOADED

ORDINARY

SAFETY

VALyE

20

P
P

35

28

IS: 3233 - 1965

FIG. 5

RAMSBOTTOM TYPE ORDXNARY SAFETY V~LVB

23
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KEY ARRANGED
PART SAME OF

TO

FIG.

1 TO

5 REFERENCES
OF

IN ORDER
PART

OF PART
I<EF Ko.

TERM

SEE PIG. So.

REF 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16. 17. 18. 19. 20. 21. 22. 23. 24. 25. 26. 27. 28. 29. 30. 31. 32. 33. 34. 35. Body Body Body end port 108.121, 128, 138, 150 1, 1.4, 11-1. 2, 3 4, 5 1. 1A 1B. 2, 3.4. 5 1, 1.4, 1B. 2, 3,J. 5, 1, iB, 3, 4, 5 2. 5 1, 1R. 3. 4 1, lB, 3, 4 .i lB, 3. 4 lB, 3, 4 1 1, 1% 3. 4 1. 15 2, 3, 4, S 1. 1B. 2 1, 1B. 2

end (inlet)

Body end (outlet) Body end neck Body end neck (inlet) Body end neck (outlet) Body/spring pipe neck Body/cover neck Body/cover flange Rodylspring pipe flange Drain boss Body seat ring Seat retaming ring Seat retaining ring fastening Body seat ring fastening stop stud Spring pipe Spring pipe/body flange Spring pipe/cover flange Spring pipe bush Spring pipt, 10lting Spindle Spindlejlever link Spring Spring plate Spring retainer Spring loading bolt Cover Corer flange Cover bush Cover bolting Spring bracket Adjusting screw Ferrule

108 a. 121 a, 128 a, i38 a, 150 a 108 b. 121 b, 128 b, 138 1,. 150 1) 108c,128c,138c,150c 121 c, 150 d 108 e, 128 c, 138 e 108 f, 128 f, 138 f 108 g 108 m, 128 g, 138 g 108 k, 128 d. 138 d 108 d 108 j. 128 j, 138 j 109 a, 122 a, 129 a, 139 a, 151 R 109 b. 122 b 109 c, 122 c 139 b 122 d 110 110 a 110 b 111 a 111 b 112. 132, 142 132 a 113, 148, 152 113 a 113 b 146. 153 114, 123, 130, 1-N 114 IL 123 a, 130 a, 140 a 114 A, 131 a, 141 a 131 b 148 b 115 116, 147. 154

1, lA, 1B. 3, 4 3 1, lA, lU, 4, 5 1, 113 1A 4. 5 1. 1.1, 11j, 2, 3, 4 1. 2. 3, 4 1, lB, 3. 4 1s. 3 4 1, 11; 1, 1A. 1U. 4, 5

24
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PART

N.~ME OI; PART

REF

So. OF

TERM

SEE FIG. SO.

REP 36. 37. 38. 39. 40. 41. 42. 43. 44. 45. 46. 47. 48. 49. 50. 51. 52. 53. s4. 55. 56. 57. 58. 59. Easing lever Loading and easing lever Fulcrum fork Fulcrum pin Fulcrum fork locking nut Lever Limiting guide Limiting Link Loading lever Spindle housing rap Cap cotter Cap nut Weight casing Weight casing bolting Weight casing/cover flange \Veights Cheeseweight Balance weight Dishplate Valve head Valve head pin Bridge Pillars Pillar nuts Valve head guide wings 117 143, 156 134, 144 134 a, 144 a 134 b 145 155 133 118 118 a 123 b 124 124 a 124 b 125 135 136 126 119. 127, 137, 149, 157 119 b, 137 b, 149 b, 120 120 a 120 b 119 c, 137 c, 149 c, 157 b 1 4, 5 3, 4 3, 4 3 4 5 3 1 1, 1A 2 2 2 2 2 3 3 2 1, 1A. lB, 2, 3,4, 5 1, lB, 3, 4 1B 1B 1B 1, 3.4, 5

25
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NOTE -The

index

numbers

are the reference

numbers

of the terms. 131, 141 114(b), 123(a) 130(a), lM(ir;

A Adjusting screw B Balance weight Body Body components Body/cover Body/cover Body flange neck 136 108, 121, 128, 138, 150 109, 122. 129, 139, 151 108(k). 128(d). 138(d) 108(m)`, 128(g), 138(g) 108(b), 121(b). 128(b),l38(b). 150(b) 121(c),' :50(d), `@3r;;),) 128(e), lW& 128(f). 115

Cover components Cover flange

D Direct spring loacted ordinary safety valve Direct weight loaded ordinary safety valve Dishplate Drain boss 102(a) 102@) 126 l;;t()jj 128(j).

E Easing lever Electrica I1tv-assisted safety ;: .`ve F Ferrule Fulcrum fork Fulcrum fork locking nut Fulcrum pin Full lift safety valve H High lift safety L Lever and spring loaded ordinary safety valve Lever and weight loaded ordinary safefy valve Lever limitipg guide Limiting link Loading and easing lever Loading lever 0 Ordinary safety valve Direct spring loaded Direct wff$t loaded Lever spring loaded Lever and weight loaded 102 102(a) 102(h) 102(c) 102(d) 102(c) 102(d) 145 155 143, 1st. 133 valve 103 116, 147, 154 134, 144 134(b) 134(a). 144(a) 104 117 107

end (inlbt)

Body end neck Body end neck (inlet) Body end neck (outlet) Body Body Body Body end (outlet) end port seat seat ring

108(c), 128(c), 138(c), 150(c) 108(a), 121(a), ::i#, 138(a). 108(h), 121(d), 128(h).138(h), 150(e) 109(a), 122(a), 139(b) 108(d) 108(g) 120

Body seat ring fastening Body/spring pipe flange. Body/spring pipe neck Bridge C Cap cotter Cap nut Cheeseweight Cover Cover bolting Cover bush

118(a) ;:;(b) J14, 123. 130. 140

`;fW,

131(b).

114(a), 131(a), 141 (a)

26
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P
Pillar nuts Pillars Pilot-operated valve R Ramsbottom Relief valve S safety valve 5afctv valve, Electricallv-assrsted safety valve, Full lift Safety valve, High lift Safety valve, Ordinary Safety valve, Ordinary Direct spring loaded `Lfct): valve, Ordinary Drre( t weight loaded 5afety valve, Ordinary Lever and spring loaded liafety valve, Ordinary Lever and weight loaded 5afety valve, Pilot operated Safety valve, Torsion bar `3 wtaining ring :,.;,* -:+alning rmg fastemag -,pirK:;e ;prnctie housing cap -rindle/icver link
`rp

safety

120(b) 120(a) 105

valve

102(c) 201

Spring bracket Spring loading bolt Spring pipe Spring pipe/body fiange Spring pipe belting Spring pipe bush Spring pipe/cover flange Spring pipe components Spring plate Spring retainer Spring retaining COlTIponents Stop stud T Torsion bar safety valve V Valve head Valve head face

Spnng

113. 110, 132 148(b) 146, 153 110 110(a) Ill(b) Ill(a) 110(b) 111` ' 113(a) 113(b) 148(a), 152(a) 122(d)

101 107 104 103 102 102(a) 102(b) 102(c) 102(d) 105 106 109(b). 122(b) 109(c), 122(c) 112, 132, 142 118 132(aj

106

119, 127, 137, 149, 157 119(a), 127(a), 119(c),' 137(c), 149(c), 157(b) I;;)&) 137(b).

::`,W;\, 1499(a).

Valve head guide wings Valve head pin

W Weight casing Weight casing bolting Weight casing/cover flange Weights 124 124(a) 124(b) 125
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